INTRODUCTION
When a pulsed l a s e r beam i r r a d i a t e s a s u r f a c e , t h e f r a c t i o n of t h e i n c i d e n t energy coupled l o c a l l y i n t o t h e t a r g e t and t h e impulse imparted t o t h e t a r g e t vary s t r o n g l y according t o which p h y s i c a l phenomena dominate t h e i n t e r a c t i o n s with t h e t a rg e t . For example, a t low l a s e r i n t e n s i t i e s t h e thermal energy deposited i n a metal s u r f a c e i s cont r o l l e d by t h e i n t r i n s i c a b s o r p t i v i t y of t h e metal. However, a t higher i n t e n s i t i e s , where an a i r plasma i s i g n i t e d , t h e f r a c t i o n of t h e l a s e r energy t r a n s - The approach which i s followed is: (1) C9-60 JOURNAL DE PHYSIQUE t a r g e t m a t e r i a l ; l a s e r parameters such a s i n t e n s i t y , f l u e n c e and spot s i z e a r e i r r e l e v a n t . Thus, t h e coupling c o e f f i c i e n t can be determined with any s e t of l a s e r parameters, provided they f a l l w i t h i n t h e i n t r i n s i c coupling regime.
However, a s t h e l a s e r i n t e n s i t y i s i n c r e a s e d , new phenomena occur, such a s t a r g e t h e a t i n g , ' t a r g e t mass removal, v a p o r i z a t i o n and plasma formation, which modify t h e coupling and introduce a dependence on l a s e r parameters. If t h e i n t r i n s i c absorpt i v i t y i s a f u n c t i o n of t h e s u r f a c e temperature, t i o n , melt removal and p y r o l y s i s . Even when t h e mass removal mechanisms do n o t a f f e c t t h e l o c a l i n s t a n t a n e o u s coupling, t h e y may s t i l l a f f e c t d a t a i n t e r p r e t a t i o n s . Experimental measurements of t h e fluerice r e q u i r e d t o vaporize t h i n t i t a n i u m f o i l s showed a s h a r p i n c r e a s e i n f l u e n c e a s t h e l a s e r i n t e n s i t y i n c r e a s e d ; t h i s was i n t e r p r e t e d a s a t r a n - A t l a s e r i n t e n s i t i e s s l i g h t l y g r e a t e r than t h e plasma t h r e s h o l d i n t e n s i t y , a laser-supported comb u s t i o n (LSC) wave5 i s u s u a l l y i g n i t e d . LSC waves 4 a r e o f t e n seen a t i n t e n s i t i e s from 2 x 1 0 w/cm2 -6 2 10 W/cm f o r 10.6 pm r a d i a t i o n with both pulsed and C W l a s e r beams. The i g n i t i o n of a n LSC wave i n i t i a l l y t a k e s p l a c e i n t h e t a r g e t ~a~o r .~*~ The h e a t e d t a r g e t vapor subsequently t r a n s f e r s i t s energy t o t h e surrounding a i r . Once t h e a i r b e g i n s t o absorb a s i g n i f i c a n t f r a c t i o n of t h e l a s e r energy, t h e LSC wave propagates i n t o t h e a i r along t h e beam path.
The n a t u r e of t h e coupling i n t h e plasma r e - Fig. 3 . A t t h e l e a d i n g edge of t h e p u l s e t h e r e i s a g a i n switched spike followed by a lower i n t e n s i t y t a i l . The spike l a s t s only 100-400 n s b u t i t s peak i n t e n s i t y i s u s u a l l y two t o e i g h t times l a r g e r than t h e average i n t e n s i t y of t h e t a i l . The t a i l , which c a r r i e s most of t h e energy, t y p i c a l l y h a s a d u r a t i o n of 3-40 ps. enhanced. The o n s e t of l a t e r a l expansion a t t h e c e n t e r
Time -

EXTENSION ANGLE OF INCIDENT AND AMBIENT PRESSURE
The i n t e r a c t i o n of pulsed 10.6 pm l a s e r p u l s e s w i t h aluminum surfaces, which a r e a t on oblique a n g l e t o t h e l a s e r beam, h a s been s t u d i e d both t h e o r e t i c a l l y 2 2~2 7 and experimentally. 28 The goemetry of t h e i n t e r a c t i o n a t oblique a n g l e s of incidence i s sketched in Fig. 10 . Both t h e d a t a and t h e theory show l a r g e ooup l i n g a t l a r g e a n g l e s of incidence (8 > 74O). The t h e peak i n t e n s i t y is u s u a l l y g r e a t e r than 10 MW/ cmL. The absorbed h e a t f l u x i n t h e d i r e c t absorpt i o n regime i s more than an o r d e r of magnitude l a r g e r than a t 10.6 pm. T h i s r a p i d h e a t t r a n s f e r can r a i s e t h e t a r g e t s u r f a c e temperature s i g n i f ic a n t l y d u r i n g t h e p u l s e . To understand t h e coup l i n g when no plasmas a r e formed, t h e e f f e c t s of t a r g e t h e a t i n g and mass l o s s must be considered j u s t a s they a r e i n CW i n t e r a c t i o n s . 
RESUME
Le couplage thermique e t m6canique d'un f a i s c e a u l a s e r avec des matgriaux v a r i e en f o n c t i o n de l ' i n t g r a c t i o n q u i a l i e u . S i l ' a b s o r p t i o n e s t d i r e c t e , l a couplage thermique i n s t a n t a n g e s t dgterming p a r l ' a b s o r p t i v i t g de l a s u r f a c e mais l e couplage i n t g g r 6 comprend l e s e f f e t s de chauffage de l a c i b l e e t de p e r t e de masse. Quand il y a c r g a t i o n d'un plasma, p a r claquage soit dans l e g r o s de l a vapeur s o i t i n i t i g p a r d e s d 6 f a u t s de s u r f a c e , l ' g n e r g i e e s t absorbge p a r l e plasma e t l e s couplages thermique e t m6canique s o n t d e t e rmings p a r l e s p r o p r i g t g s de l a vapeur. 
